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mt^T^m±^\m'^^f^fz^Bmw. ¥- hse^t /^a^j^- h^^t. 

ItrlB^^- MB^J /cfiy- hmM±t'?^^^tL/c^- h WJ^t, 

WiB^gk^±^^M ^ tt/c V - ;^ lai^^ fz \tMM i: > 

WIB-i^- MB^tt Ttti^J^- hm^ii, m^mmm>^'Bm--bm-'X^^'^t>TLh-wM-^^ 

-Sit «r#mt-t-*TR^H^^^Co 
[If 2 1 

tt^iRl t:::fev^T. MIBT^feStix M^^Jl (Sc. T i . C r. N i . V> Mn. F 
e. Co, Cu. Zn) > ^fz\t. ^(om(M. mA\m. m^'fb%-e*;5.C:i:^Sr#mi:1- 

[ft^:^ 3 ] 
5 ] 

IW^:^ 6 1 
[If 7 1 

tf IB wm± -7 ^ ^ =^ ^ x® t > 

miB j^ii^m * ^ y ^ >- ^ fc ca $15 ^ 5f^^ 1" ^ x@ , 

ltilB-7 ;^ =^ ^ XS > 
^a'fb^S^r^TdXgfc. 

h^W=^?1^^-t^XSi:. 

hi^iifem±i-4^^'«=m*?^^i"'2>x^h, 
m%-^ 8 ] 

»*:S7lC:fev>T> t{rlBj^mmS:M^fi<Jt::^y^>^^LTlHlS*?^^-r^X^{i. MlB 
[W^S 9 ] 
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[If 1 0 1 

if^:*7:'!7Sl OOV^-ftt:^^— t;:fev^T. H&iBaie>ias*aBM{±. hm^Syiti-^- 
mim 1 2 ] 
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[0 0 0 1] 

i: L T L 7t mi=-#i? &i -r ^ o 

[0 0 0 21 

[WSMtI 

[0 0 0 31 

\^>xmmv^y'^^^ (tft) ^mj^-t^i^^^^'A^^^'^^^^o wmyy>'^^^ii 

[0 0 0 41 

[0 0 0 51 
[0 0 0 6] 

=SrWS:<^fd^*^W$^ffi^tLTi/co v^f-:«'7^*^0-9--fX{i, 1 9 9 0#-lD 
^tr^tt^^ lifrfttT^S 0 0X4 0 0mm>6-?>. 2 0 0 0 ^^'fil^ 4 IBrft t ^ 6 8 0 X 
8 8 Omm^L< t±7 3 0X 9 2 0 mm^i::feM'fbL-C, — *fcO^;*^e>#-^<^^^^'«^ 

[0 0 0 7] 

S o 

[0 0 0 8] 

[#i^:fcft)cl 1 #11 2000-188251 
[0 0 0 9] 

/c: mit ^ n -b ^ JIft -r ^ o 
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[0 0 10] 
[0 0 1 1] 

^^mit. mmf±iiimx'=m^^fifzmm^mm<Dm,m^tLx-^^^)v^7b^i o/zmmr 

[0 0 12] 
[0 0 131 

UtX:i-y i^^tifzm^Kit. ^U<Dm&i}^i^T LX . #:<^7'^^X@^M|nlS^cO 
[0 0 14] 

[0 0 15] 
[0 0 16] 

L7t^^ «^«r^T^o '^vxy-}^mmm. ^^i^mtm^Mmi^xTFT^i'^mir^ 

o 

[0 0 17] 

yX;i/^ (50;umX50Aem) T&^ibfttm ttSSti 3 Op 1 ~2 0 0 p 1 «9 . 
tL^MeM{±6 0//m~3 0 0 ;/m-eab'2)5&^ (-^J x {^m^ipl 5 ;/ m ~ 1 

0//m) d«^<^ ll§ (^?flx.tf 1 m~ 1 0 A' m) ;*«ffv>ffii67i<?^iej^=gr#* ^ i: 

miE#2 004-3119899 
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1 ~4 0 p 1 ■C^l9^ #'btL>5>@B^ilil{i 5 // m~ 1 0 0 fxmX-$)^o Ifflv^^ ^ 
[0 0 18] 

o 

[0 0 19] 
[0 0 2 0] 

mi2T:Nfe^±l-?^^$tL/i$feii^g:Rl>\ hSe^i /cfi-^- MIMt ^ 

If $ tLTt V - X t fz a mm t . 

[0 0 2 1 ] 
[0 0 2 2] 

-^^-ev^s^r5T^;^7r>5.iti^#:M ('#MB^H^S#ms ^ ^ n V 7. ;v#«'(^m t 
fep^tftt;?,) ^ffiv>;sii:5&s-e§So -b^ T*;v7 rx^^S-l^^mti. < ^>m'^'<^— 
g|5o^it^c^±. 0. 5-2 Onm<D^^nU^^AyX-iS^ . 7 b 5 2 0 c m'^ 

ii^B^Km^-r^t^fi:h (iii)\ (2 2 0) (Dm^^-^-Amm-^fi^o tti 

, T^;l'7TX#S'ft^Jl«±, (iJ^^i^V K) (D^mMtLXTi^mt 

0 S i H4> -etTJ'ftot^'fe S i2H6x S i H2C l2, S i HC I3. S 

1 C I4, Si F4^J:}^^m^^^^ty!}^X^^o i OS'fbt?^^^ H2 > X{±^ H2i:He. 
A r . K r , N e :0-?>^{ftL/^-a^ yi:{i1gicm<^^**X7C«-e*mbT ^> S:V>o 

t42~i 0 0 omommt-t^o mtntnv&o. ipa-iasp a<omB. nmrn^^ 
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^-v?: 4/ 



ti IMH z ~ 1 2 OMH z, if t t < {± 1 3MH z ~6 OMH z t-^^o ^Jnf^iaSti 
3 0 O'C&.T'CX < . L<(i 100-25 OVt-f^o <o:^T^'^7t^ t LT. ^ 

t;. m^siJStiSX 1 O^Vcm^mr. L<{41 X 1 0 ^ Vcm^ £I.T t i" o 5 
[0 0 2 3] 

VmmWi 5 m~ 1 0 0 /.m-e^-SC: i: LTV^^So *Px.T. 

tC:j5V>T, tirfBTFTO'?^^^;vft{± 5 m~ 10 0 )« miii-S C: t75>«-e§ *o 
[0 0 2 4] 

ttz. ±fB#«m^::*5V^•C^ t^^fB^eL^m^««^±^ 112 0 (D) K't<D~m^7J^irVki$. 
[0 0 2 51 

Btf IB V >^ iJ' ^ ^ x@ h . 

[0 0 2 6] 

V&TMmii. Mm±m (Sc. T i . C r. N i . V. Mn> F e. Co, C u, Z n) 
[0 0 2 7] 

■e^^c: t =^#mi: LTv^-i>o ^\/>{4. miB¥ffl'fb^?0iii{4. *n^7'v;^^!!i.3ST'*fe . 

[0 0 2 8] 

t/w. _h|Bf^SStX#tcM^^^^t;i5V^T. 

t{r!B»jl± y?. ^ j^^-r ^ urn a . 

m^^m^^mx^&^m.<DyX)\^^^K.fzmm-cm 1 <DmMi'wm^j:m 1 <^*tM 

[0 0 2 9] 
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v^m^fzmm^tmmw^m^^ yyVT. h<7)iittB^i7K^i4#ji&op±tBM@rai5s=^M<-i- 

[0 0 3 0] 

[0 0 3 11 

[0 0 3 2] 
[0 0 3 31 

itif^l : 2 ttiihX^liZ^ hmaiPstiS ~2 O ftm^ y- M5j^ili{i 1 0~4 0 m 
[0 0 3 41 

Mi (itX^:^-M) TFT^. JdX ^ :^'MT F T -Srfflv^S Cl tT^^RTtg-C^^o Sfc, 

TFT. -B^Jx.(f hSTFT LT^) <J:v>o 

[l&§g<^^*l 
[0 0 3 51 

[0 0 3 61 

*7t. ijp|gi"/vxtcio-caie>i2.*SB«ft<^¥fi'fbi:|wi^tc, m^\zW^\L-9 iWk'^ 

[0 0 3 71 
[0 0 3 81 

1 ) 

iC:-e{i-^^;^;vj:.y ^ai<^TFT=SrXW y f- > ^^^^ t -f- ^ T x 'T "Tv h U ^'XM 
M^^^gOf^MM^rH 1 > HI 2 \Z7^-to 
[0 0 3 9] 

^^1 0±tc^tc:?^^i--&?8[?iSiia:m&tcJ:;i,#JN-^i:^*tt*lRl±^^ir*fcie)<^ 

imit^^y (T i Ox) . ^^>mx hnvf^-i'A (S r T i Os) . 
YK^A (C d S e) . if y ivm.-^ ^) (KTaOa) ^ MitiJ -i^i. 
(CdS) . m'fbv^-'V=i-^7A (Zr02) . m-fk-^-:^ (NbaOs) . ^^kM^ (Zn 
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6/ 



0) ^ m^t^ (FeaOs) , mti^>^:^T> (WOa) ) ^^WI/ZmTi-^itSM. ttz 
(Si) i:^^ (O) t<^jfe^-C#^«it>ii5#^$tt, «m«tC7K.^. ^^'^^ T 

[0 0 4 01 

itmmmwi^. itmmmm^y^^^mn^i^^. mmtmM<7)it m*4 o o nmjj;T 

ff 9 i ^^'^^ i o 
[0 0 4 1 ) 

[0 0 4 21 

[0 0 4 31 
[0 0 4 41 

[0 0 4 51 

[0 0 4 61 ^ 

Sl-7fcli!b»K'^^^^JS (Pd. Pt> Cr^ Ni. V. Mn, Fe^ Ce, Mo, W# 
) =Sr K-e^'iZ-r^^: ticj; i9. ^feMSM'tt^I^-t^^^^ > TO^ffl^ (mft4 0 0 n 
m~8 0 0 nm) <D%\z ^ imMm^^n^ir ^ ti)^-Q ^ h o Jav>^n^> K 

l'^<iO?StSt±^M^»t/Kl^i oT^jgl"^ i Mitt 

[0 0 4 71 
1 0 0 4 8 1 
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7/ 



[0 0 4 9] 

^fz. T^e 1 1 S dm^i^^ (Sc> Ti. Cr. Ni. 

V. Mn. Fe. Co. Cu. z n^) . tfz\t. ^(om^m. Bitm. mmim^m^^ 

[0 0 5 0] 
[0 0 5 1] 

if) . ®^^t/cli«^^i<^*^*f*l- TiJ^iJJK *°UT5 >\ 

o 

[0 0 5 2] 

1 3{±. ^Tjlitfcmfe^ra^ (CiiK. tHlIRs J;^ U - > ^ if ) ^^v^T5^^-rSo 

[0 0 5 31 



1114 



9 )6«T' i o 114 (A) {ifflWH-CJb >9 > ^*;V:5^3 8 4 tc^^$tLyi:*:lq|»M 
3 0 0 ^i^3^L^;6^'b> Vi^:^ hfiJSil?^>'X;vS^3 8 lif-hlyV:^hmmWL'S:f±m't^o 
-?-LT. Fg^3 8 2 ;6^^7K^<7)7K. S.t>'^';' K3 8 3 :0^'b<7)^#^ttai1-So i<mm 

M3 0 o«ffif®S-^**0 4 (B) ti^L^viJ; d J;d^«6tciafi$tL 

TV-So ^E^ti. 0° <^<90" .$f^L<t±45° <^<80° t^^H'Sr t i i: 
;&«-C§So 'fciS. 114 (B) t;*5V^X3 0 3 {iVv^;^ ME-e^So hM3 0 3 ICffi] 

0° <e< 1 2 0° iiLs JE:tl^^^ < fr^>> K^S 8 l ^O-i^Olxv;?'; hPJ^?St^rl^m-t 
*ii:iT?§*o iOJ^-^, vv?:^ h^J«|?eLti^3 0 0±^StLS'^i:^<. -?-<^S * 

y F#3 8 2 75*P>7K.?^<^M7lc. ^S.y^^'J' K3 8 3 :6*^<^^#Sr«lttl-f So 
[0 0 5 4] 

>fev^-e, i|fe#moS*^6<JJ^:xf^>'^iJrfToT^^ 1 4«rML. El SIS 1 2;a^?^^$tL 
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[0 0 5 5] 

Jifev^T', •vj^iJ' 1 3 fetrSfthtB?*. -ft^S^jtcJi^f y^vxy bfelci 1913 

h^fc-S^mSem 5 «r5^fiS(;i-^o (Ell (B) )i^^JS 1 4 t:: J; o-C^«6IH]S15>^>^?^^$ tLT 
v^^/ci6, JE^I'5^>'^•^->?^4fe> #lC^v^i|iMOiBm«r#* i So HIl (B 

10 0 5 61 
[0 0 5 7] 

^fLh<DWMViP(^\^'^\^. ± (Au) . $1 (Ag) . m (Cu) . (P t) . 

(Pd) > ^yVS^T'^ (W) . (Ni) , (Ta) . If^^v 

(B i ) > I& (P b) . >v^>^^i^ (In) . ^ (S n) . (Zn) , •^i5'>' (T 

i) . < liT^w^ ^-^7 A (Al) . ^ tL ^ Ti^ S c:aibO:9'tJc14'^/#i^> 

[0 0 5 8] 

^i$.^mx=i-T^ y^^^fz^mm=f-^^miZ'^wc. tfzi±mTf)^\^xWimf±mmKx y) 

^JiiS«&^£r3^^LT^> iv^o ^j:^. ^^yyrmn. M (Cu) m^tm. (Ag) t<D^^m 
^^±if^fzibK^if^o 
[0 0 5 9] 

ffit?iSl!±{iJ?*l-^v>-Cfflv>Sy X;i/(^#{±, 0. 0 2 ~ 1 0 0 /Jt m iW-MiZlt 3 0 fi m}ik 
T) t'^^L^ ^yX;v>6>^ttffi;^tLSM%<^P±ffi4{i0. OOlpl-lOOpl ( 

mm (rat'tilmmJ^T) ^StCig^i" o ^ X ;V fc ^^^gtatl {i . -e-<?)ffi*ffi<l*SgSI* 

■r<2>^cie)-e*So m7K\iZMLXiim7i(,mz^£^. T;l':3-;i/=£:^^L/i^-X > 

[0 0 6 0] 

miE#2 004-3119899 
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0 0-3 5 OST-1 5^3^^- 1 2 O^mx-^^ i><DX. -?-<^gfi<J> ra;Si:B#F^^^^ 
, -^-Ot §(7)va;K{i. 100~800Jg (Sft L< {±2 0 0 

[0 0 6 1 ] 

^i)^^mizm±^fi. (1/1 oo«) i>zmfxi> i^&.±mx.^^t^^x^ 

[0 0 6 2] 
[0 0 6 3] 

[0 0 6 4] 

^V^-C, ^S'fbiSka^ -e^flx-tf T'WJ^^'fb^filJl^lfeW® (Chemical-Mechanical Polishin 

g:mT> CMPtie-t) *^f^o (mi (C) )«fi<jtrijnJE-t^»::^^:^^«<^— -e?!) 

=Sr|il5 (A) tC:^1-o ini^T'VX^tttiJiT— ^(^'^5' > -/V- h 5 2. 5 3 ^-ftx-TV^ 
i<0±T*y K^(gtCtit3l4'S:^«^^<?^> ±* h h 5 3 =SrT:^l-#«) 

$-^-C^fJE1-^o *'7:^»5K;5^#JtL^v^|£H OffiO. 5kgf/cm^~l. Okgf 
/cm^) X'iPjEiF=£rirax.*o h-Zl^- h 5 2. 5 3 ti-eti^-T^Ll:-^ 5 8 a, 5 8 
b *rtioLT:^5i9, TUlco* y V -fv- h 5 2 {iS^LTv>;g>o ±.-^"y h "/V- > 5 3 (i 
S:tt5 5 a, 5 5 bic, ±Tt::#|5|i^£l-fl5ll)#tt ^tLTV^^o >l<75*y hT'V- h 5 2 
. 5 3irj:oT> -r^nv (^^iS«) 3- hm5 6 :i>«^®l-|glt e>tLfc±yv- > 5 4 

•h^K^SLM 5 7 >6^igit^tL/>:^=K'^"7'vxi-;s,o ii-C'ti, ^^as® 5 7 t (i. ^,#J11 

4 h^WM 1 5 =S:*t-ro •fV7s\,zi.^-^WC\z)^oXmMM 1 4 t^Jgg 1 5 tOSMM 
7&«— ici" o T'VJ^^SitLT^)?^!^]! 1 4 7&W^^ ^^'^n\^X\/^hfz^. ^WM \ 5 

[0 0 6 5] 

■tfz. 115 (A) i:{±^^'&'fl6cOJnffi-t'2>^S<^i^«:ll5 (B) VLy^-fo u~y62t 

m^^f^^^^fDM^^-^'^S^^fzu-y ay^T 6 4if^Wili^(iif^X\^>^o 

6 1 Klt^fSmm 6 7 ii^m-if h fix ^ o tfz. 2RXJI^m^ ^-y 6 3 (D^m' 

[0 0 6 6] 
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ME5 6. 6 6 =Sr^lfCV>*o 
[0 0 6 7] 

tfz. 7fc^i4^it7 7 fivv^>^ miii^umB^^^m-t^o -e-Lr> ^ 

^i^c«^@l'fb«:fi'o/c^> 116 (B) tc^i-j:^ lC7fci5fe=2rtroT7K»TO<7)^=^^* 
■t-^o 'fcis. 116 (B) }±«^BuOm^'Sr^tTV^^o LT#?,tt/cv;^^ 7 3 «r 
ffiV>T|16 (C) ic^-Tio l^J^l^® 7 4 (^31^6*1^7 ^>^^'^^ToTfflii'&^^°^->=Sr 
J:v>o •?-LT. 116 (D) tC^i-J:^ tc?£?gti:m&ic J: I9ifij^7 5, 4 0 ^^^L 
. -^T^i^ 7 3±tw#*L/s:$^:9^>5:M7 6 =^-7>5.i? t|WI^tw^*L> 116 (E) K7i<ir X 

^ kz:fv7.KX^^^'it^^^m\^^o meizm-ti^i^^ h-7:^^M'^j:ntLfz^^. 

-^X^ 7 3 <Dl^Uiim^^^Lfz^'^t^j::ho t^&oT, ^^^j:mM7 6 tm^7 5 fc<^K 

$*Lr. ji(.&,n<Dmm-^'^:^^Mntm^'^<oi^f^^um-tLxM^i.fz^. ^<du^^(d 

[0 0 6 81 _ 

116 (A) -116 (E) ic^LfcT'n-b:;^, t/c{±Bll (A) -HI (C) ICtjnL/^'T' 

[0 0 6 9] 
[0 0 7 0] 

^- hi^Ml 8 t LT{i. P C VDvSt; J: «5#^tL;5)m'fb^*. M-fbS^. ^^^f4M 
[0 0 7 11 

[0 0 7 21 

^)VV7 7.^m^^^\^X\±. S i H4'^H2-C3^~ 1 0 0 Ol^l-^f^L/ctl-^^^. S 
i2H6tGeF4<^>55r;^m:l:ib'Sr2 0-4 0:0. 9 (S iaHe : GeFd) "t'^flL/c^S 
'^^'ft:. IgvMiS i2H6fcc0F2?l'^^#*Mv>/iPCVDi£tcJ:V)#'btL;2,-b$T-=e;v 

[0 0 7 31 

. nM<^^*#^I^i4. ^>'7 V?!f:=^^i7*;^-7^ >'*'XSrffiV>fcPC VDfe-ej^^i-tLi^^ 

ai|E# 2004-3 119899 
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[0 0 7 4] 

T^«9 0 0 tjtaHL. ^^^Ey^XvC VD^SQ 0 Is 9 0 2. 9 0 3 J: 
>&^lli5i»^-^§'2>o :/7X-tC VD^g9 0 1 . 9 0 2> 9 0 3 iCfi-g-tL-TtLr n -b;^ 

[0 0 7 51 

^Jbc<7)#^S#M 1 9 , nM<0#-*#M2 0 =£r#;£.o (HI 1 (D) ) 7. ^ 2 I <DT^mi'A 

\t. mi (A) \zm\^fz-^^x^m& (a) :s.r>'ii6 (b) tc^u/c:^fe-e^ j:v>o 

10 0 7 61 

^v^-C% ^iftm&icj; Jj^m-ft^fl- (Ag (^) . Au (^) . Cu (iH) > W (^5^ 

^L*V^) ^>5^^1-*o (01 (E) ) 
[0 0 7 7] 

xxf^M^w.'D±muk^y^y'!^\^x. 0 2 (A) (7>^s=ir#;5.o ^<owc^x^ ^'&m 

[0 0 7 8] 
[0 0 7 91 

[0 0 8 0] 

JbtfP (bf^-) 2 9{±. m'^'^M^ (Ag (^) X Au (^) > Cu (^) , W (^'>'^ 
[0 0 8 1] 

aiiE# 2004-3 1 19899 
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mi (D) ) JSris. mm.^^w.B4 0 t^ir^h^^mmA 1 ^>5^^i-^o mmm(ow.^B0: 
0) . m^im^^^ts^ yi^^-i^^m^itm (itso) . m^tm.^ (zno) > mt:^^ 

■ (Sn02) 7!i:t^^tfUM<^T!}^h^j:^m^<D^^iS^~-y^'f^^l2 J^^bTll^mMS 0 

fi. li^m«3 0i3itfS!i^m®4 1 ^^Mfttffifeici 19 Ag (IS) . Au (#) ^ C u 
(#1) > W (^>'^^>^x>') > Al (t;v^-'>A) #(^^Jg(^*a[^-=S:^^^i: bTta^ 

[0 0 8 2] 

{±. |H]ta-&^^C^^tL^«^^/;a6^ m 5 tc^i-y Vy«.^g=Srfflv^. jOniii 7" V I' J: o T ® 
^m®3 0(^*®=S:¥ffi'fb't'2>ii:W* Uv^o tfz. mmmm 3 0 t VX 4 > 

^J^m.iWO (I TO) <^J: ^ tcMH^H<b$-fr*fwie><^^-tJ^7&^'£^^^*t^N-=Srfflv>/c*'^. 

[0 0 8 3] 

^ o 

[0 0 8 4] 

.my. Ei8i::^^^fi) -ej^^-t S «^ t "C^ § ^ o 

[0 0 8 5] 
[0 0 8 6] 

m 7 tC^V^T. 1 5 0 0 1 5 0 4 1 5 0 7 \t7.T'-V^ 1 5 

llf4-r-?&-, 1 5 0 3 {4 1 o<^/N'^;v^«?^^$tL;S^jt^^LTV^^o \<:>(0^^^}V 
Oipi i: 1^ CipiO'N y K1505a^ 1505b. 1505c =$r'5ix.. — y^r^I&^-ii: 

[0 0 8 7] 

^y::. ^:>'Kl505as 1505b, 1505 c^T^t-V 1 5 0 7 tCtiiajSPgpti 
[0 0 8 8] 

[0 0 8 9] 

117 iC;i5V^-C. :^*:l^[n]ilMtr S^iJfc t^c^^;' K 1 5 0 5 a. 1505 b. 1505 
J:v>o 3o(^^<y KT-IWI— ^t^^P±mL■CliKWm=lr^^•:5'^>5^^1-^®'^^-^i^^^- 
[0 0 9 0] 

5&*5. EI 7 Iw^l-^Sti, mS-S^L, ^ 1 5 0 0 =£:»$^^T^^$-^'2. i 
i: 5 0 0 =^®^L. ^'J' m=Sr^|ft$-frTjfeS$"i^^ CI i: *>^«g-C'^*o 

ffiSE#2 004-3119899 
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[0 0 9 11 
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